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Staged hybrid repair using telescoped stent graft
fixation for aortic arch and descending aortic
aneurysms
Nobusato Koizumi, MD, Yukio Obitsu, MD, Naozumi Saiki, MD, Yasunori Iida, MD,
Satoshi Kawaguchi, MD, and Hiroshi Shigematsu, MD, Tokyo, Japan
Staged repair of extensive thoracic aortic aneurysms is complicated, with a high incidence of interval rupture between
stages. We describe the systematic staged hybrid procedure of a previous endovascular repair of a descending aortic
aneurysm and open surgical repair of an aortic arch aneurysm. In the second-stage arch repair, the stent graft was easily
retracted and fixed, without dissection, around the aortic arch aneurysm distal side. Extensive thoracic aortic aneurysms
weremanagedwithout interim rupture or neurologic deficits. This approach avoided the potential for interim rupture because
recovery from the first-stage endovascular repair was shorter than that from open repair. (J Vasc Surg 2011;54:507-10.)
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rThe surgical management of extensive thoracic aortic
aneurysms (TAAs) remains challenging. Traditional repair
comprises a two-stage operation using the elephant trunk
technique, which has reduced the morbidity and mortality
of subsequent surgery.1-3 In addition, thoracic endovascu-
lar aneurysm repair (TEVAR) has been applied to complete
the second stage of the technique as a minimally invasive
hybrid option.4,5However, it cannot eliminate themorbid-
ity and mortality associated with interval rupture between
the two stages.
In this report, we describe the systematic staged hybrid
repair of arch and descending TAA. A descending saccular
aneurysm with a high incidence of rupture was repaired
using an endovascular approach. An arch aneurysm was
repaired through a median sternotomy in the second stage.
We used distal arch anastomosis of the previously tele-
scoped stent graft for fixation to the proximal aortic arch
aneurysm, which reduced the risk of interim rupture be-
tween the two stages because recovery from TEVAR was
shorter than recovery from open repair.
CASE REPORT
A 68-year-old man with a history of hypertension had thoracic
aortic arch and descending aneurysms. He was admitted to our
institution due to a gradual increase in the size of both aneurysms.
Chest computed tomography (CT) demonstrated a 6.0-cm fusi-
form aneurysm of the aortic arch and a 5.5-cm saccular aneurysm
of the descending thoracic aorta (Fig 1, A).
The descending aortic aneurysm was initially treated by
TEVAR. We used preoperative CT scans and angiographic find-
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doi:10.1016/j.jvs.2010.12.040ngs to design an individual stent graft. The stent graft devices
omprised a self-expanding Gianturco Z stent (Cook Medical,
loomington, Ind) covered with polyester graft fabric.6
The patient was placed under general anesthesia, and spinal
ord monitoring was conducted using motor evoked potentials
nd evoked spinal cord potentials with a retrievable stent graft
ecause the staged procedure should be performed with the stent
raft covering the entire descending thoracic aorta.7 Before
EVAR, amplitude or latency did not change on motor evoked
otentials or evoked spinal cord potentials in 21 minutes in the
etrievable stent graft test.8-10
The retrievable stent graft was withdrawn and two stent grafts
ere delivered through the 20F sheath through the right femoral
rtery. A 32 180-mm stent graft was initially placed in the distal
anding zone above the celiac axis to treat the descending aneu-
ysm. Thereafter, a 34  180-mm stent graft was placed in a
elescoped fashion just below the left subclavian artery into the first
tent graft with a 50-mm overlap, and we created a proximal-type
a endoleak for the aortic arch aneurysm (Fig 2, B). The distal
anding zone and overlapping attachment site were ballooned to
ecure the seal. Angiography demonstrated a type Ia endoleak for
he aortic arch aneurysm and no endoleak for the descending aortic
neurysm (Fig 3, B). No ischemic changes occurred in motor
voked potentials or evoked spinal cord potentials during the
rocedure. The patient’s postoperative course was uneventful,
ith no neurologic deficits, cerebral infarction, or paraplegia.
The second stage operation proceeded 1 week later. The
hest was opened by a standard median sternotomy. Cardiopul-
onary bypass was established with arterial cannulation in the
scending aorta and dual-stage venous cannulation in the right
trium. After core cooling, the total aortic arch was replaced
sing four branched arch grafts (24-, 10-, 8-, 8-, and 10-mm
emashield; Boston Scientific Corp, Natick, Mass) with selec-
ive cerebral perfusion under moderate hypothermia (24°C).
sing the stent graft avoided the need to dissect around the
istal side of the aortic arch aneurysm. A piece of stent was
emoved and a 5-cm elephant trunk graft was inserted into the
tent graft of the descending thoracic aorta to prevent suture
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felt was positioned for external reinforcement.
The patient’s postoperative course was uneventful, and
angiography demonstrated exclusion of both aneurysms with-
out any evidence of endoleaks (Fig 3, C). The patient remained
stable and free of paraplegia or neurologic deficits 5 years
after repair. A CT reconstruction at 5 years demonstrated an
Fig 1. Computed tomography images are shown (A)
staged hybrid repair.
Fig 2. Illustration shows the staged hybrid repair:absence of endoleaks, exclusion of the aortic arch aneurysm,
snd the disappearance of the descending aortic aneurysm
Fig 1, C).
ISCUSSION
The incidence of morbidity and mortality after single-
eratively, (B) postoperatively, and (C) 1 year after the
reoperative, (B) first stage, and (C) second stage.preoptage operations for extensive TAA remain high,11,12 and
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tween the two stages.13
The elephant trunk technique for staged operations has
become a conventional form of repair since its introduction
by Borst et al1 in 1983. Some modifications have been
applied, and endovascular approaches to the second stage
of the elephant trunk completion have been reported.3,4
However, this technique cannot eliminate the mortality
and morbidity associated with rupture during the interval
between the two stages. Safi et al13 reported that rupture is
the cause of 75% of the mortality encountered during the
interval. Accordingly, they described a single-stage repair
using a hybrid procedure.14 Nevertheless, a few consider-
ations about this procedure have persisted, namely, devel-
opment of spinal cord ischemia and stent graft migra-
tion.14,15 Single-stage repair of extensive TAA increases the
incidence of spinal cord ischemia, resulting in especially
high morbidity during the open stent graft technique.16,17
We speculate that our staged procedure increases the col-
lateral blood supply and allows ischemic preconditioning in
the spinal cord during the interval period.18,19
To the best of our knowledge, this is the first report of
a systematic, staged hybrid procedure comprising endovas-
cular and open surgical repair for extensive TAA. This
procedure achieved early second-stage repair 1 week after
the first stage, based on our clinical finding that coagulopa-
thy improves after TEVAR.20 Coagulant activity was most
decreased at 3 days after TEVAR and returned to normal at
1 week. In this case, coagulant activity recovered to the
normal range at 1 week. No abnormal bleeding developed
at the total aortic arch repair stage. Using the stent graft for
distal anastomosis also minimized any complications asso-
ciated with dissection of the distal aortic arch and risk of
significant bleeding, as well as injury to the phrenic or
Fig 3. A,Angiogram of aortic arch and descending aorti
aortic arch aneurysm and no endoleak for the descendin
exclusion of the aneurysms.recurrent nerves or the left lung.ONCLUSION
This case demonstrates the feasibility of systematic
taged hybrid repair using a previous setting of telescoped
tent graft fixation for aortic arch and descending aortic
neurysms. The long-term durability of this combined pro-
edure is currently unknown, and meticulous follow-up is
equired. However, this approach avoided the potential for
upture during the interval between the two stages.
We are indebted to Roderick J. Turner and Assistant
rofessor Edward F. Barroga of the Department of Inter-
ational Medical Communications of Tokyo Medical Uni-
ersity for their review of the English manuscript.
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